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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 



(A) a fluorine group-containing resin having: a structure wherein at least one of the 
main chain and the side chain of the polymer skeleton has at least one fluorine atom; and a group 
capable of decomposing under the action of an acid to increase the solubility in an alkali 
developer; 

(B) a compound capable of generating an acid upon irradiation with at least one of an 
actinic ray or radiation; and 

(C) a surfactant containing at least one of a silicon atom and fluorine atom. 

2. (currently amended). The positive resist composition as claimed in claim 1, 
wherein the resin (A) comprises at least one of fluorine group-containing resins (i) and (ii) 
below: 

(m) (i) a fluorine group-containing resin having at least one selected from a 
perfluoroalkylene group and a perfluoroarylene group as a part or all of the main chain of the 
polymer skeleton; 

fiv) (ii) a fluorine group-containing resin having at least one selected from a perfluoroalkyl 



1. (original). 



A positive resist composition comprising: 
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group, a perfluoroaryl group, a hexafluoro-2-propanol group and a group wherein the OH 
group in a hexafluoro-2-propanol group is protected, as a part or all of the side chain of the 
polymer skeleton. 

3. (original): The positive resist composition as claimed in claim 1, wherein the 

resin (A) contains at least one of repeating units represented by formulae (I) to (X): 




(I) 




0— R 2 



(ID 




(HI) 



R 3 — 0 



0— R 4 



— (CH 2 -CH-)— 




(IV) 
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(V) 



(VI) 




(vn) 
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(VHI) 



(IX) 



(X) 



( R 2o) y 



wherein R 0 and R\ each represents a hydrogen atom, a fluorine atom, or an alkyl, perfluoroalkyl, 
cycloalkyl or 

aryl group, each of which may have a substituent; 
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R 2 to R4 each represents an alkyl, perfluoroalkyl, cycloalkyl or aryl group, each of which 
may have a substituent and R 0 and Ri may combine to form a ring, Ro and R 2 may combine to 
form a ring and R3 and R4 may combine to form a ring; 

R 5 represents a hydrogen atom, an alkyl, perfluoroalkyl, monocyclic or polycyclic 
cycloalkyl, acyl or alkoxycarbonyl group, each of which may have a substituent; 

R6> R7 and Rg each represents a hydrogen atom, a halogen atom or an alkyl, 
perfluoroalkyl or alkoxy group, each of which may have a substituent; 

R 9 and Rio each represents a hydrogen atom, a halogen atom, a cyano group, or an alkyl 
or haloalkyl group, each of which may have a substituent; 

Rn and R12 each represents a hydrogen atom, a hydroxyl group, a halogen atom a cyano 
group, an alkoxy group, an acyl group, an alkyl, cycloalkyl, alkenyl, aralkyl or aryl 
group, and the alkyl, the cycloalkyl, the alkenyl, the aralkyl or the aryl group each may have a 
substituent; 

Rn and R M each represents a hydrogen atom, a halogen atom, a cyano group, or an alkyl 
or haloalkyl, each of which may have a substituent; 

Ris represents an alkyl, monocyclic or polycyclic cycloalkyl, alkenyl, aralkyl or aryl 
group, each of which has a fluorine atom; 

Ri6, Rn and Ri 8 each represents a hydrogen atom, a halogen atom, a cyano group, or an 
alkyl, perfluoroalkyl, alkoxy or -CO-O-R15 group, each of which may have a substituent; 

R19, R20 and R 2 i each represents a hydrogen atom, a fluorine atom or an alkyl, 
monocyclic or polycyclic cycloalkyl, alkenyl, aralkyl, aryl or alkoxy group, each of which has a 
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fluorine atom, provided that at least one of Ri 9 , R20 and R 2 i is a group other than a hydrogen 
atom; 

Ai and A2 each represents a single bond, a divalent alkylene, alkenylene, cycloalkylene, 
arylene group, -0-CO-R 22 -, -CO-O-R23- or -CO-N(R 24 )-R 25 -, and the divalent alkylene, 
alkenylene, cycloalkylene or arylene group each may have a substituent; 

R 22 , R 23 and R 25 each represents a single bond or a divalent alkylene, alkenylene, 
cycloalkylene or arylene group, each of which may have an ether group, an ester group, an amide 
group, a ure thane group or a ureido group; 

R 2 4 represents a hydrogen atom or an alkyl, cycloalkyl, aralkyl or aryl group, each of 
which may have a substituent; 

n represents 0 or 1; and 

x, y and z each represents an integer of 0 to 4. 

4. (original). The positive resist composition as claimed in claim 1, wherein the 

resin (A) contains at least one of repeating units represented by formulae (XI) to (XIII): 




R. 



R. 



(XI) 



■28 



7 



U.S. Appln. No. 09/961,281 
Amendment under 37 C.F.R. § 1.111 




(XII) 



(XIII) 



wherein R26, R27 and R32 each represents a hydrogen atom, a halogen atom, a cyano group, or an 
alkyl or haloalkyl group, each of which may have a substituent; 

R 2 g and R 33 each represents -C(R36)(R37)(R3s), -C(R 3 6)(R37)(OR 3 9) or a group represented 
by formula (XIV): 




(XIV) 



wherein R29, R30 and R31 each represents a hydrogen atom, a halogen atom, a cyano group or an 
alkyl, perfluoroalkyl, alkoxy or -CO-O-R28 group, each of which may have a substituent; 
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R 34 and R35 each represents a hydrogen atom, a hydroxyl group, a halogen atom, a cyano 
group, an alkoxy group, an acyl group, an alkyl, cycloalkylene, alkenyl, aralkyl or aryl group, 
and the alkyl, cycloalkylene, alkenyl, aralkyl or aryl group each may have a substituent; 

R 36 , R37, R38 and R 39 each represents an alkyl, cycloalkyl, alkenyl, aralkyl or aryl group, 
each of which may have a substituent, and two of R36, R37 and R38, or two of R 3 6, R37 and R39 
may combine to form a ring; 

R 4 o represents an alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl or aryl group, each of which 
may have a substituent; 

A3 and A4 each represents a single bond, a divalent alkylene, alkenylene, cycloalkylene, 
arylene group, -O-CO-R22-, -CO-O-R23- or -CO-N(R 2 4)-R25-> and the divalent alkylene, 
alkenylene, cycloalkylene or arylene group, each of which may have a substituent; 

R22 to R25 have the same meanings as above; 

Z represents an atomic group constituting a monocyclic or polycyclic alicyclic group 
together with the carbon atom; and 
n represents 0 or 1. 

5. (original). The positive composition as claimed in claim 1, wherein the resin 

(A) contains at least one of repeating units represented by formulae (XV) to (XVII): 




(XV) 
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~(" CH 2 




\ 



(XVI) 



0— 



■41 



/M2 



-(-CH 2 




(XVII) 



A 5 — CN 



wherein R 4 i represents an alkyl, cycloalkyl, aralkyl or aryl group, each of which may have a 
substituent; 

R42 represents a hydrogen atom, a halogen atom, a cyano group, or an alkyl or haloalkyl 
group, each of which may have a substituent; 

A 5 represents a single bond, a divalent alkylene, alkenylene, cycloalkylene, arylene 
group, -O-CO-R22-, -CO-O-R23- or -CO-N(R 2 4)-R25-> and the divalent alkylene, alkenylene, 
cycloalkylene or arylene group each may have a substituent; 

R22 to R25 have the same meanings as above. 

6. (original). The positive resist composition as claimed in claim 1, wherein the 

resin (A) contains: at least one of repeating units represented by formulae (I) to (III); and at least 
one of repeating units represented by formulae (IV) to (VI): 




(I) 
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wherein Ro and Rj each represents a hydrogen atom, a fluorine atom or an alkyl, perfluoroalkyl, 
cycloalkyl or aryl group, each of which may have a substituent, 

R2 to R4 each represents an alkyl, perfluoroalkyl, cycloalkyl or aryl group, each of which 
may have a substituent, and Ro and Ri may combine to form a ring, Ro and R2 may combine to 
form a ring, and R3 and R4 may combine to form a ring; 

R 5 represents a hydrogen atom or an alkyl, perfluoroalkyl, monocyclic or polycyclic 
cycloalkyl, acyl or alkoxycarbonyl group, each of which may have a substituent; 

R 6 , R 7 and Rg each represents a hydrogen atom, a halogen atom or an alkyl, 
perfluoroalkyl or alkoxy group, each of which may have a substituent; 

R9 represents a hydrogen atom, a halogen atom, a cyano group, or an alkyl or haloalkyl 
group, each of which may have a substituent; 

Ai and A2 each represents a single bond, a divalent alkylene, alkenylene, cycloalkylene, 
arylene group, -O-CO-R22-, -CO-O-R23- or -CO-N(R 2 4)-R25-> and the divalent alkylene, 
alkenylene, cycloalkylene or arylene group each may have a substituent; 

R22, R23 and R25 each represents a single bond or a divalent alkylene, alkenylene, 
cycloalkylene or arylene group, each of which may have an ether group, an ester group, an amide 
group, a urethane or a ureido group; 

R24 represents a hydrogen atom or an alkyl, cycloalkyl, aralkyl or aryl group, each of 
which may have a substituent; and 

n represents 0 or 1. 



12 



U.S. Appln. No. 09/961,281 
Amendment under 37 C.F.R. § 1.111 



7. (original). The positive resist composition as claimed in claim 1, wherein the 

resin (A) contains: at least one of repeating units represented by formulae (IV) to (VI) below; 
and at least one of repeating units represented by formulae (VIII) to (X) below: 



— (CH 2 -CH-)- 

CH 2 CF 3 



■0 — Rc 



CF, 



(IV) 




.a 



«-TTv 



J CF 3 



R 7 R 8 



•0 — Rc 



CF, 



(V) 



~(-CH 2 -C-4 



0 CF, 

A 2 0— R 5 

CF, 



(VI) 
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( R 2o)y 



wherein R 5 represents a hydrogen atom or an alkyl, perfluoroalkyl, monocyclic or polycyclic 
cycloalkyl, acyl or alkoxycarbonyl group, each of which may have a substituent; 

R6, R7 and Rg each represents a hydrogen atom, a halogen atom or an alkyl, 
perfluoroalkyl or alkoxy group, each of which may have a substituent; 
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R9 represents a hydrogen atom, a halogen atom, a cyano group, or an alkyl or haloalkyl 
group, each of which may have a substituent; 

R13 and R H each represents a hydrogen atom, a halogen atom, a cyano group, or an alkyl 
or haloalkyl group, each of which may have a substituent; 

R15 represents an alkyl, monocyclic or polycyclic cycloalkyl, alkenyl, aralkyl or aryl 
group, each of which has a fluorine atom; 

Ri6, R17 and Rig each represents a hydrogen atom, a halogen atom, a cyano group, or an 
alkyl, perfluoroalkyl, alkoxy or -CO-O-R15 group, each of which may have a substituent; 

R19, R20 and R 2 i each represents a hydrogen atom, a fluorine atom or an alkyl, 
monocyclic or polycyclic cycloalkyl, alkenyl, aralkyl, aryl or alkoxy group, each of which has a 
fluorine atom, provided that at least one of R19, R20 and R21 is a group other than a hydrogen 
atom; 

Ai and A2 each represents a single bond, a divalent alkylene, alkenylene, cycloalkylene, 
arylene group, -O-CO-R22-, -CO-O-R23- or -CO-N(R 2 4)-R25-> and the divalent alkylene, 
alkenylene, cycloalkylene or arylene group each may have a substituent; 

R22, R23 and R 2 s each represents a single bond or a divalent alkylene, alkenylene, 
cycloalkylene or arylene group, each of which may have an ether group, an ester group, an amide 
group, a urethane group or a ureido group; 

R24 represents a hydrogen atom or an alkyl, cycloalkyl, aralkyl or aryl group, each of 
which may have a substituent; 

n represents 0 or 1 ; and 
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x, y and z each represents an integer of 0 to 4. 

8. (original). The positive resist composition as claimed in claim 1, wherein the 

resin (A) contains: at least one of repeating units represented by formulae (IV) to (VII) below; 
and at least one of repeating units represented by formulae (XV) to (XVII) below: 



— (CH 2 -CH^- 

CH 2 CF 3 



■0— Rc 



(IV) 



CF, 




.a 



R 



J CF 3 



R 7 R 8 



■0— R c 



CF, 



(V) 



-(-CH 2 -C^ 



0 CF 3 
\ I 

A 2 0— R 5 

CF, 



(VI) 
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(VH) 



F 3 C — C — CF 3 




(XV) 



— (-ch 7 -ch4— 

* 2 \ ' (XVI) 
0— R 41 

^ R 42 

-(-CH 2 -CH-)- (XVII) 
A 5 -CN 

wherein R 5 represents a hydrogen atom or an alkyl, perfluoroalkyl, monocyclic or polycyclic 
cycloalkyl, acyl or alkoxycarbonyl group, each of which may have a substituent; 

R6, R7 and Rg each represents a hydrogen atom, a halogen atom, or an alkyl, 
perfluoroalkyl or alkoxy group, each of which may have a substituent; 

R9 and Rio each represents a hydrogen atom, a halogen atom, a cyano group, or an alkyl 
or haloalkyl group, each of which may have a substituent; 
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Rn and R12 each represents a hydrogen atom, a hydroxyl group, a halogen atom, a cyano 
group, an alkoxy group, an acyl group, an alkyl, cycloalkyl, alkenyl, aralkyl or aryl group, and 
the alkyl, cycloalkyl, alkenyl, aralkyl or aryl group each may have a substituent; 

Ai and A 2 each represents a single bond or a divalent alkylene, alkenylene, 
cycloalkylene, aryiene group, -O-CO-R22-, -CO-O-R23- or -CO-N(R 2 4)-R25-, and the divalent 
alkylene, alkenylene, cycloalkylene or aryiene group each may have a substituent; 

R 2 2, R23 and R25 each represents a single bond or a divalent alkylene, alkenylene, 
cycloalkylene or aryiene group, each of which may have an ether group, an ester group, an amide 
group, a urethane group or a ureido group; 

R24 represents a hydrogen atom or an alkyl, cycloalkyl, aralkyl or aryl group, each of 
which may have a substituent; 

n represents 0 or 1; 

R41 represents an alkyl, cycloalkyl, aralkyl or aryl group, each of which may have a 
substituent; 

R 42 represents a hydrogen atom, a halogen atom, a cyano group, or an alkyl or haloalkyl 
group, each of which may have a substituent; and 

A5 represents a single bond, a divalent alkylene, alkenylene, cycloalkylene, aryiene 
group, -0-CO-R22-, -CO-O-R23- or -CO-N(R 2 4)-R 2 5-, and the divalent alkylene, alkenylene, 
cycloalkylene or aryiene group each may have a substituent. 
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9. (original). The positive resist composition as claimed in claim 1, wherein the 

resin (A) contains: at least one of repeating units represented by formula (IA) below; and at least 
one of repeating units represented by formula (IIA) below: 




(IA) 



(IIA) 



wherein R Ja and R 5a each represents a hydrogen atom, a halogen atom, a cyano group or an alkyl 
group which may have a substituent; 

R 2a , R3a, R6a and R7a each represents a hydrogen atom, a halogen atom, a cyano group, a 
hydroxyl group or an alkyl, cycloalkyl, alkoxy, acyl, acyloxy, alkenyl, aryl or aralkyl group, each 
of which may have a substituent; 
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Rsoa to Rssa each represents a hydrogen atom, a fluorine atom or an alkyl group which 
may have a substituent, and at least one of Rsoa to represents a fluorine atom or an alkyl 
group where at least one hydrogen atom is substituted by a fluorine atom; 

R56a represents a hydrogen atom or an alkyl, cycloalkyl, acyl or alkoxycarbonyl group, 
each of which may have a substituent; 

R 4a represents a group represented by formula (IV A) or (VA): 

R lla 

C— R 12a (IVA) 

R 13a 

R 14a 

C — 0— R 16a (VA) 

R 15a 

wherein in formula (IVA), Rn a , Ri2a and Ri 3a each represents an alkyl, cycloalkyl, alkenyl, 
aralkyl or aryl group, each of which may have a substituent; and 

in formula (VA), Ru a and Ris a each represents a hydrogen atom or an alkyl group which 
may have a substituent; and 

Ri6a represents an alkyl, cycloalkyl, aralkyl or aryl group, each of which may have a 
substituent, and two of Rna to Ri6 a may combine to form a ring. 
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10. (original). The positive resist composition as claimed in claim 1, wherein the 

resin (A) contains: at least one of repeating units represented by formula (IIA) below; and at least 
one of repeating units represented by (VIA) below: 




(IIA) 



(VIA) 



wherein in formula (IIA), R$ a represents a hydrogen atom, a halogen atom, a cyano group or an 
alkyl group which may have a substituent; 

R 6a and R 7a each represents a hydrogen atom, a halogen atom, a cyano group, a hydroxyl, or an 
alkyl, cycloalkyl, alkoxy, acyl, acyloxy, alkenyl, aryl or aralkyl group, each of which may have a 
substituent; 

R 50a to Rssa each represents a hydrogen atom, a fluorine atom or an alkyl group which may have 
a substituent, and at least one of Rsoa to Rs5 a represents a fluorine atom or an alkyl group where 
at least one hydrogen atom is substituted by a fluorine atom; 
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R 5 6a represents a hydrogen atom or an alkyl, cycloalkyl, acyl or alkoxycarbonyl group, each of 
which may have a substituent; 

in formula (VIA), Ri 7a i and Ri 7a2 each represents a hydrogen atom, a halogen atom, a 
cyano group or an alkyl group which may have a substituent; 

R iga represents -C(Ri 8a i)(Ri8a2)(Ri8a3) or -C(Ri 8a i)(Ri8a2)(ORi 8a 4); Risai to Risa4 each represents a 
hydrogen atom or an alkyl, cycloalkyl, alkenyl, aralkyl or aryl group, each of which may have a 
substituent, and two of Ri 8a i, Ri8a2 and Rig a 3 or two of Rig a i, Ri8a2 and Rig a 4 may combine to 
form a ring; and 

Ao represents a single bond or a divalent linking group which may have a substituent. 

11. (original). The positive resist composition as claimed in claim 10, wherein in 
formula (VIA), Rig a is a group represented by formula (VIA-A): 

Rl8a5 

C— R 18a6 (VIA-A) 

R 18a7 

wherein Rig a5 and Rig a 6 each represents an alkyl group which may have a substituent; and Rig a7 
represents a cycloalkyl group which may have a substituent. 

12. (original). The positive resist composition as claimed in claim 10, wherein in 
formula (VIA), Riga is a group represented by formula (VIA-B): 
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(VIA-B) 



wherein Ri 8a 8 represents an alkyl, alkenyl, alkynyl, aralkyl or aryl group, each of which may 
have a substituent. 

13. (original). The positive resist composition as claimed in claim 9, wherein at 
least one of Ri a in formula (IA) and Rs a in formula (IIA) is a trifluoromethyl group. 

14. (original). The positive resist composition as claimed in claim 10, wherein at 
least one of R 5a in formula (IIA) and Ri 7a 2 in formula (VIA) is a trifluoromethyl group. 



15. (original). The positive resist composition as claimed in claims 9, wherein the 

resin (A) further contains at least one of repeating units represented by formulae (IIIA) and 
(VIIA): 



N3a 



-(-CH 2 -C-)- 



R 




(IIIA) 



9a 



OH 



\L0a 
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R. 



■19a 



R- 



■20a 



f 



(VIIA) 



•21a 



A x — CN 



wherein in formula (IIIA), Rg a represents a hydrogen atom, a halogen atom, a cyano group or an 
alkyl group which may have a substituent; R9 a and Rio a each represents a hydrogen atom, a 
halogen atom, a cyano group or an alkyl, cycloalkyl, alkoxy, acyl, acyloxy, alkenyl, aryl or 
aralkyl group, each of which may have a substituent; and 

in formula (VIIA), Ri 9a and R 2 o a each represents a hydrogen atom, a halogen atom, a 
cyano group or an alkyl group which may have a substituent, R.2ia represents a hydrogen atom, a 
halogen atom, an alkyl which may have a substituent or -Ai-CN group; and Ai represents a 
single bond or a divalent linking group. 

16. (original). The positive resist composition as claimed in claim 10, wherein the 



resin (A) further contains at least one of repeating units represented by formulae (IIIA) and 
(VIIA): 




(IIIA) 



OH 
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R 19a R 20a 



"J- (VIIA) 
R 21a A X -CN 

wherein in formula (IIIA), Rg a represents a hydrogen atom, a halogen atom, a cyano group or an 
alkyl group which may have a substituent; Rg a and Ri 0a each represents a hydrogen atom, a 
halogen atom, a cyano group or an alkyl, cycloalkyl, alkoxy, acyl, acyloxy, alkenyl, aryl or 
aralkyl group, each of which may have a substituent; and 

in formula (VIIA), Ri 9a and R 2 o a each represents a hydrogen atom, a halogen atom, a 
cyano group or an alkyl group which may have a substituent, R2i a represents a hydrogen atom, a 
halogen atom, an alkyl which may have a substituent or -Ai-CN group; and Ai represents a 
single bond or a divalent linking group. 



17. (original). The positive resist composition as claimed in claim 1, which 
further comprises a compound containing a basic nitrogen atom. 

18. (original). The positive resist composition as claimed in claim 1, wherein the 
compound (B) comprises at least one compound selected from sulfonium salt and iodonium salt 
compounds capable of generating at least one of acids (i) to (iii) below upon irradiation with one 
of an actinic ray and radiation: 

(i) a perfluoroalkylsulfonic acid having 2 or more carbon atoms; 

(ii) a perfluoroarylsulfonic acid; and 
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(iii) an arylsulfonic acid having a perfluoroalkyl group as a substituent. 

19. (original). The positive resist composition as claimed in claim 1, which is a 
composition to be irradiated with an ultraviolet ray having a wave length of 160 nm or less. 

20. (original). The positive resist composition as claimed in claim 19, wherein the 
ultraviolet ray is F2excimer laser ray having a wave length of 157 nm. 
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